Not less than 20 -25 years ago, D ic k e n s and W e i l -M a l h e r b e 1> 2 discovered that PL retard, whereas Choi promotes the formation of tumours induced by 3.4-benzpyrene. For unexplainable reasons this remarkable finding of utmost importance was never commented in the literature (see, however, A l t m a n 3 _ 6 ) . It should be emphasized that it concerns here with the fact that two very common groups of lipids, representing most familiar components of whatever animal cell. i. c. cell membrane 7_20, are positively capable to influence the still incognito mechanism of carcinogenesis.
Method and Results
We have extended the work of D ic k e n s and W e i l -M a l h e r b e to tumours induced by 3-methylcholanthrene (MeC) and we are now able to confirm completely their results.
In two experiments, involving 280 "Swiss" male mice, the control group received subcutaneously in one single dose 0.5 mg MeC dissolved in 0.2 ml trioctanoin (Eastman-Kodak). Each mouse of a second group was injected with the same quantity of MeC simultaneously with, in the first experiment, 20 mg of pure phosphati dylcholine and, in the second experiment, 50 mg of purified "Asolectin", a granulated soybean phosphatide of American Lecithin Company, Atlanta, U.S.A., con taining 29.5% phosphatidylcholine, 29.5% phophatidylcolamine, 31.6% phosphatidylinositol, 3.1% soybean oil, the remaining 6.3% consisting of sterol glycosides, sugars and moisture. The mice of a third group were injected, in both experiments, with 0.5 mg MeC plus 20 mg Choi, whereas a fourth group received, in the first experiment 0.5 mg MeC + 30 mg phosphatidyl choline + 10 mg Choi and, in the second experiment, 0.5 mg MeC + 50 mg purified Asolectin + 20 mg Choi.
The obtained results are summarized in the Graph. Taking as a base the moment on which 50 per cent of the mice was positively attacked by cancer, it can be seen from the upper part of the Graph (Experiment I) that PL retard the appearance of tumours for more than four weeks, whereas Choi does not influence signi ficantly the production of neoplasms. In the group of mice which received a mixture of PL and Choi, e. g. in the fourth group, the influence of PL predominates.
In the second Experiment (lower part of the Graph), a similar beneficent action of PL (now in the form of Asolectin in a much higher dose than phosphatidyl choline applied in Experiment I) is observable. Contrarily to the result obtained in Experiment I, the pro moting action of Choi is accentuated by the almost five weeks earlier appearance of tumours as compared with the control group (MeC). In the mixture PL + Choi, the effect of the latter compound seems to predominate.
Similar
Discussion
In the present stage of our poor knowledge on the mechanism of carcinogenesis (see the excellent review ing articles on this subject in the special number of British Medical Bulletin, May 1964), the above de scribed extremely remarkable phenomenon asks ur gently for an explanation. It is, namely, difficult to see that some activity either of viruses, or of the K-regions of the active molecules, or again of other factors hitherto suggested as the causative cancer agents, have anything to do with the found retarding effect of PL and the promoting action of Choi. We are willing to admit that certain modifications in the chemical con stitution of nucleic acid molecules and that one or another variation in the activity of some enzymes really occur during the process of carcinogenesis, but it should be stressed that such changes can only be secon dary and must be seen as a consequence of other, pri mary alterations in some part of the cell. The question naturally arises which these primary changes are and how they could be influenced by PL and Choi which are, this must be emphasized, quite common lipidic substances.
Basing ourselves on the classic conceptions7-9 and the more modern pictures 10-17 of the cell membrane, and taking into consideration the present knowledge of the chemical composition of the same17-20, the pre dominant role of PL and Choi in cell surfaces must be freely conceded. Modifications of these surface com ponents are, qualitative and quantitatively speaking, quite possible 3i 5 > 15 even as a consequence of changes of the d ie t21-27. Such modifications lead likely to changes in the membrane's permeability which, in some cases, modify profoundly the composition and, hence, the properties of the cell as a whole. Unavoidably, this transformation of a cell into another one (which ac cidentally might be a cancer cell) proceeds but slowly and may very well be realized in various stages 3' 5i 6.
As was already explained form erly3' 5, molecules of Choi and many of its derivatives, e. g. benzpyrene, methylcholanthrene, various bile acids, steroid hor mones etc., can very well be fixed in the cell membrane by occupying the there existing open spaces modifying, thus, the permeability of the cell surface with all the consequences just outlined. The carcinogenic action of Choi itself 28_30, of different hydrocarbons and of a series of steroid hormones, becomes now under standable.
The beneficent action of P L can be elucidated by the fact that PL and Choi can form molecular asso ciations (see: F in e a n 13) in which the hydrocarbon part of Choi lies alongside the chains of the PL adhering by Van der W aals' attractive forces. The polar end groups of the long chain lipid curls around so as to come into close association with the hydroxyl group of Choi. Evidently, the terminal organic basic group of the PL plays hereby an important role. Most likely, such associations do also exist between PL, on the one hand, and the different Chol-derivatives, on the other. As the carcinogenic hydrocarbons, in contradistinction to Choi, do not contain the polar hydroxyl group, PL will associate preferably with Choi. This means that Choi must be capable to liberate the carcinogenic hydrocarbon from its associations with PL according to the equation: PL -MeC + Choi PL -Choi + MeC.
The beneficent action of PL must be due to their capability to form molecular associations with the car cinogenic hydrocarbon, too large in size for occupying open spaces in the membrane 3> 5. The prejudicial acti vity of Choi, on the other hand, must be attributed to its effect expressed by the equation, enabling the liberated carcinogen molecules to act. Furthermore, it should be taken into account that PL (and other sur face active agents) increase, and that Choi and many of its naturally occurring derivatives decrease the per meability of the cell m em brane31-33. An excess of Choi means, hence, a small permeability, promoting
